How to conduct a high-quality original study on a prognostic research topic.
This is the third article of our educational series, which focuses on how to conduct a high-quality original study on a prognostic research topic from a methodological perspective. We introduce four aspects: clarifying the objectives; generating an appropriate research question; planning the study; and reporting and analyzing data. This paper has several highlights. (1) There are four types of prognostic studies: Type I-fundamental prognostic research, Type II-prognostic factors research, Type III-prediction model research, and Type IV-stratified medicine research. (2) We present the defining characteristics for each type of prognostic study. (3) For Types I-III, we suggest that "PFOT″ components (target Population, prognostic or predictive Factor[s] or a predictive model with a combination of multiple Factors, Outcome, and follow-up Time) should be included in the research questions; for Type IV, "PIFOT″ components (Intervention was added to PFOT) should be included in the research questions. (4) As with other study designs, prognostic studies should be registered to help mitigate duplication of effort across study teams and to accelerate the pace of scientific evolution. (5) Sample size calculations are an important step for prognostic studies. (6) Confounders and missing data issues should be considered carefully during study planning, reporting, and analyzing data. (7) For Type III studies, at least an internal validation should be performed, and univariable analysis to select significant variables (e.g., p-value < 0.05) for a multivariable model is not recommended. (8) A test for interaction is a necessary step for Type IV prognostic studies. A high-quality prognostic study would benefit from clinicians, methodologists, and statisticians working together.